Relationship between membrane ATPase and shape changes in the dog erythrocyte.
The effects of heating blood to 57 degrees C on intraerythrocytic calcium, membrane ATPase activity and cell shape have been studied in canine blood. Intraerythrocytic calcium was determined by use of arsenazo III, membrane ATPase activity was determined by inorganic phosphorous formation and erythrocyte shape was determined by scanning electron microscopy. The results of this study showed that this degree of thermal trauma would cause a 27% increase in intraerythrocytic calcium and a 38% decrease in ATPase activity. During these changes in calcium and ATPase activity the erythrocyte changed form from biconcave to spherical. Addition of catalase (3,200 U/ml) to the blood prior to heating prevented the changes observed in intraerythrocytic calcium, membrane ATPase activity and shape. The addition of the free-radical generating combination of hypoxanthine-xanthine oxidase to blood produced a 20% decrease in membrane ATPase activity and a change in erythrocyte shape, but did not alter intraerythrocytic calcium. These results suggest that free-radicals are responsible for the changes in membrane ATPase activity. The observation that shape change occurs when ATPase activity has been decreased, but calcium has not been increased, suggests that membrane ATPase activity levels are more important in producing changes in erythrocyte shape than are intraerythrocytic calcium levels.